SNP genotyping using microsphere-linked PNA and flow cytometric detection.
Single nucleotide polymorphisms (SNPs) represent the most frequent form of genetic variations. Some of the most sensitive methods for SNP genotyping employ synthetic oligonucleotides, such as the peptide nucleic acid (PNA). We introduce a new method combining allele-specific hybridization, PNA technology, and flow cytometric detection. We tested the design by genotyping a Danish basal cell carcinoma cohort of 80 individuals for an A/C SNP in exon 6 of the XPD gene. Genomic DNA was amplified by a two-step polymerase chain reaction (PCR) in the presence of fluorescein-dyed primers and fluorescein-12-dUTP. The allele-specific PNA molecules were covalently coupled to carboxylated microspheres with and without rhodamine. Allele-specific hybridization between PCR products and immobilized PNA was carried out at 60 degrees C followed by flow cytometric detection. We present a fully functional two-bead genotyping system based on PNA capture and flow cytometric detection used for the correct and fast regenotyping of a Danish basal cell carcinoma cohort. This new assay presents a simple, rapid, and robust method for SNP genotyping for laboratories equipped with a standard flow cytometer. Moreover, this system offers potential for multiplexing and will be operational for middle-scale genotyping.